The E6AP E3 ubiquitin ligase regulates the cellular response to oxidative stress.
The E6AP E3 ubiquitin ligase has been linked to the regulation of cell growth and to the cellular stress response. However, the specific stress conditions that are controlled by E6AP have not been defined. An important stress condition that controls cell growth is oxidative stress, where the levels of intracellular reactive oxygen species (ROS) regulate the appropriate cellular response. Here, we describe a novel role for E6AP in the control of oxidative stress response. Cells lacking E6AP expression have reduced capacity to accumulate ROS, and oxidative DNA damage, in response to 20% cell culture oxygen levels, treatment with hydrogen peroxide and expression of oncogenic RAS. This effect of E6AP is associated with the regulation of the anti-oxidant enzyme, Prx1, a previously identified target of E6AP, and can be corrected by downregulation of Prx1 or by reconstitution of E6AP expression. Consequently, cells with compromised E6AP have impaired senescent and apoptotic response to sub-lethal and lethal doses of oxidative stress, respectively. In a xenograft model, downregulation of E6AP renders transplanted tumours refractory to growth-suppressive effects of hydrogen peroxide. Our results provide the first demonstration that E6AP is an important regulator of ROS-mediated cellular senescence and cell death.